Antiangiogenic-targeting drug-loaded microbubbles combined with focused ultrasound for glioma treatment.
Current chemotherapeutic agents do not only kill tumor cells but also induce systemic toxicity that significantly limits their dosage. Focused ultrasound (FUS) in the presence of microbubbles (MBs) is capable of transient and local opening of the blood-brain barrier (BBB) that enhances chemotherapeutic drug delivery into the brain parenchyma for glioma treatment. Our previous results demonstrated the success of combining the use of drug (1,3-bis(2-chloroethyl)-1-nitrosourea, BCNU)-loaded MBs with FUS-induced BBB opening to improve local drug delivery and reduce systemic toxicity. Here we introduce novel VEGF-targeting, drug-loaded MBs that significantly further enhance targeted drug release and reduce tumor progression in a rat model, using the FUS-BBB opening strategy. This study suggests a promising direction for future MB design aimed at targeted brain tumor therapy, and the possible future extension of MB application towards theragnostic use.